
(43) Sf$4tBfl B 
2004 ^10 |7B (07.10.2004) PCT 



IIIIIIIIIIIIIIIIUIllllUlllllllllllllllll 

(10) SBS^I8S# 

WO 2004/085632 Al 



(51) @Bg*#I*#8I 7 : C12N5/06, 
A61K 35/28, A61P 43/00, G01N 33/15 



(21) mvsmmm^: 

(22) mmmmB: 

(25) m®mm<nmm-. 

(26) m&'Afflam®: 

(30) fijfc^T— 



PCT/JP2004/004090 
2004 ^3 fl24 B (24.03.2004) 
B*S5 
B*t5 



4#Bg2003-83106 2003 ^3 £25 B (25.03.2003) JP 
$$112003-95242 2003 ^3 £31 B (31.03.2003) JP 



(71) mmx (mm&VK-zxa&izmizii^x): as 
fx ®.&Aftm&.mmm®m (japan science and 

TECHNOLOGY AGENCY) [JP/JP]; T 332-0012 
RJIlPrti *BT4Ti 1 # 8 # Saitama (JP). 

(72) 3emj#;fcJ:tf 

(75) fl^#/UBiA(*SlCO^Ta)^): #7) £*(OBI- 
NATAJVlasuo) [JP/JP]; T980-0871 g*8!S (llj^rfi WIS 
EA«2ET@ 38 1 0-4 O 2 # Miyagi (JP). 8 
{K (SUZUKI, Yoshihisa) [JP/JP]; T 981-0905 gt£!R (ill 

wsiE/M&a^T a 1 1 s 7 # Mi yag i (jp). 

(74) ftSA: >J*fflft ¥a . H(ODAJIMA,Heikichi et al.); 
T 107-0052 $S1TI 9f1 5-S§- B* 

S lK*#ffi * ffl fittl* *&Br Tokyo (JP). 



= (54) Tide: CONTROL OF STEM CELL DIFFERENTIATION INDUCTION AND DIFFERENTIATION POTENCY 

B (54)«w©*«5: ntofoo>vt\tmmn&\sftitn<j>nm 



ftWSUB a 




10 14 



X 



m 



(57) Abstract: A system for controlling the 
differentiation potency of animal cells, wherein 
only in appropriate growth phase of animal 
cells, the cells are brought into contact with 
a cytokine, or a combination of two or more 
cytokines are used during the culturing or 
multiplication of animal cells in the process of 
cell differentiation induction. 

(57) 9htomfe<Dm®te£.i?y x-x 



= o n 

• Packed cell volume :PCV 

^ a... STAGE OF GROWTH 

b...1st GROWTH STAGE 
fS c...2nd GROWTH STAGE 

ft d...3rd GROWTH STAGE, PRIOR TERM 

^ e...3rd GROWTH STAGE, LATER TERM 

J£ f...4th GROWTH STAGE. PRIOR TERM 

2® 9- -4th GROWTH STAGE, LATER TERM 

^ h...100% CONFLUENT 

^ l...60% CONFLUENT 

O j...90% CONTACT OF PROJECTIONS WITH EACH OTHER 

O k...NO. OF CELLS (5th POWER OF 10) 

I...CULTURING PERIOD (day) 

Q m...[PCV/NO. OF CELLS] * 10 5 

^ n...NO. OF CELLS 
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(si) mfemm^totei^vBi 1 )* ±x<Dmm<Dmto&m& 

pTfig,): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
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5 &ffi&m 

15 ^alfe^^m^l^^-C^^o *fc* E14^« (ESg» tetlCD&ftit 

m&m-t&mi&zmiK ibt&mMG>§££.-Mt<DMffi*,?Tfr>tix^% 0 ££c:. 

20 tl^o 

tt^, ^h^'CX h7>^7t- S.^<figmm=F £ 1 (TGF-]8X/^ 
-7 7 5'J-<Dl)SIs -T&;b*>T GF-j8 WBMP2) t^'fALt 
Me£*t<5ffiE4i{* (embryoid body) li^L < ii*Lf=ffi»Mil&£^3'i>$5^ 
25 <Dttib : £i&m^-Z>Z\ttf%\&*iXl^& (0iJx.f£. TfH<D^^X^ 1 #P,o ) o 
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Mt%7K-t®immwmi&m (tbrisbbs^) nfoztcm*. iM&flsrcsHbu * 

LT-e<0^b(*^->=lX^^>M (OSM) !Cj:yWa*tt*3b^ »]OTBRi 
TiS02M#ifcfci*2#fiP,o ) o fcfc* TBRSBflS^-lftM^a^fecJ:^ 
(ClM#»Xl*3fc<fct/4*flR. ) „ |M*tt*llfc3fc«fctf4l::l4* TBR«fflfl&&l4 

*ttmfr&. ®mm. *c#iim&, i», immmk #*&8&fHJis. m^HSs 

DNAWWbi©^«fcys (stochastic) mmm 

t^mzmmo ) o 

ft%t$M2.\z\t. FGF-8. ET1, Midkine, Hlffil^- 4 (B 
20 MP4) a>4«SM>3fc0>-Ma>1M brt-f>£ 5-T1f^^>fc*«l#*^ 

jK«HSfc j= t;jfli««iii&i=fet^r»aiBiifiica*-r ^Ha^m**^ c t u 

25 Tl*£>o 

WtttlRl : 1tli¥5-2929 5 8M 

^S:#2 : 101/4815 1^07U»; K #(C4M2- 1 1 ff, 5 
31-551 

2 



WO 2004/085632 



PCT/JP2004/004090 



ItmtXM 1 : The FASEB J. 2002;16:1558-1566, 

2M#IWC$R2 : In Vitro Cell. Dev. Biol. —Animal 37:698-704 
(200 1) 

IM$ft:&itt3 : J. Cellular Physiology 164:55-64 (1995) 

5 IM$8f3Citt4 : Experimental Cel I Research 218. 424-429 (199 
5) 

IMttWfclRS : Science 28 4. 143-147 (199 9) 

ia±»<«fcfci3y, %m&.ffi#mxits Esw£im<, fc-s-^-tfi 
**coaflg (5tJfii^$fflfls$^<o ) tf&Mtffi&mL. ftmoftimn&mmL. 

wrested*,* -tr-f bx-txD&miz&ijftitojifa®. amLi^imm(Dm 

15 SfM! ) t(D#ffl^£^-efc^ 0 ftib<Djjft&&Zt>lztomiz 

m ^is:#in&-e ^^sfl?»i?<©ji#ic^-r -5 z t # 5 x & *> 

O o 

mft-£t>i*:x&mir & z. £ iz& y , i&^)iiaiBaa)^Mb<D^ip]l4^fij^^§ c: <t $ 
m t offlb £ it-t z> z t iz «k s Kiiuisa>4Hb8ft9:&&T* o r „ 



3 



WO 2004/085632 



PCT/JP2004/004090 



iii) m^mmmmm. iv) %=§mfm'&m. v) mmmmmmmmis^xs 

v i ) MWf£^®Vg'&Mfr £ &3§W 7 *-X<J>WckX 4-D(D7x. -Xlz l*T M 

£f=> frcfc5£-*M h*^r •<> • If hn (in vitro) „ x£ 

X ■ e?t? (ex vivo) fc«fclX-r> ■ e?f? (in vivo) S>MI;fcrt&Ji^ 

£jb*T?££. ^X^7U~->^ai:LTa)»*L^S4i<!:Lri*, (A) ^ 
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ZblZttt-Ll^MffitLTlt, ±lB<DBMP-2, BMP-4. OSM. GD 

10 *l£££Pg£^<t? 0 

15 H2(*. tbr3 2-20>mmmm£mmm^Z7ik-?7 s 7Z7X'&&< > 
m3it. tbri o-KDitjiffl^itiiiw^Pi^^-r^^^fcSo 

m4<D (a) (i, 0M ~5fccfct/Jt^1 IZ*DI\X<D* fit (b) I*0>J6~ 

1 2.\z-Di\x<D?)\,m% ! faWi&<D'5x.x>$'> - -?avT<f><f(D$£m&7ji-?miz 

20 ms<D (a) [*, 0»J1 3-1 7fccfetJfJtWJ2(CO^T<Ds fit (b) (*0IJ 
1 8~ 2 4te&xf&mm3lz^X(D?)l,n%bm'&0' J ?**$ > • ^p^t--t 

1361*. 0IJ2 5(CfcMfSWB^(D3Sgm (S DS/f'J7^ 'J;i/7 5 K^Ufcft* 

25 ^mtm\zm.t>^m ! Xh^o ±m : ¥-mt& (smooth muscle) % : # 
(skeletal muscle) 0 
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ES«fflJj&£&Jtf><fcU l*'ftifr(Dftmmz&t>) > ±* (native) (Omi&ftb. 

2&±<DmLiwmm*mmL* mm^mm^tzitmrn^^iztsnj ?%>m 

0>J;U£. 7^ ^U^vK -tJ+Mr. *=u -fSfc^S*, 

t Mia>PifLiii^a^a)iiiflat?fc^^t^-e#^o PI 

&mf&t LTfi. M5E<Dl^i^S:SK3*/=l*4lciaig$tLrL^^ e i;a^j:s ;UJta 
SttS V-4 0 TtitJl®<ET-a) h7>X^x~^^T-j7X^f>^a:$^ri:TB 

20 §tasy. ±^0TBRm<onm<om. ^ijtbr3 1 -2. m o-i^t*. 
w-£mnnmm.mm4-i mt*.^ n\mm.^m?imfrt>. urn. wzzommz 

Z<D£?&&toimwmit&nZl£&Mmit+ fcfhn (in vitro) , x 

■ \£t£ (ex vivo) fccfctPf >■ £tK (in vivo) <ZH^?^rUDS§Wi&fI-t?fo3 

25 zttfvzzAK mz* m-mizt$\+%mmj&mtf%.mts*ixi^ 0 zo)*?** 
■ mmmmit. mmoxji^mmiz^if^mf^o^m^m^ (*fc(*^§w^x 

-X) ££^U mf*M(cl*JslT<Z>^Pg^e>^^ 0 
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iii) mH^WSPggir^ : ^limM^WA<^$^ H»ft-r««HB£l(D9Sje 

mLxmmirz>mmtftei^m& 1 ootLfcuic Jiffliisa>aj£tf6o%[::5iL 

10 H-S ; 

iv) m=mmmi%&m = ^&ii^MKssg[c:itMLTiN<&6 o%3>7;n 

15 -r^iciiji^^Torfey, itm^jhitfr^fl&^m^^ti'S : fc^tf 
m 2 fcdct/^i 3 bmmzixtc^o 

20 t&mmjtif&xmwtLx-** b±-c>tmm c£L<i*B§fi) tti&tf. *ssbj§ 

Xit. ±fB<0 i) ~vi) OSIW^x— X<D5*,, g^4o<D37x~XjcfclNT 

x&%> 0 -<D<fc?#j£^£frdfrSfri*s «Mfi$%w$-&«»a. uma^i*^ 

40(D7i-Xlt iii) m=^IW^PgHfr^«t iv) 
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D m-m^mt \o &-mmfmt \\\) %=.§enwtmm* mo3-D<Dz> 
x-x d m-n^mmt \ o m~§mfm. iv) m=.§%mmm'&mt v) ts 

^rjX^^VM (OSM) , -tfl^E^- 2 (BMP-2) . #^0^—4 
(BMP-4) „ yp-7..f'f77l/>^X-v3>. 77<7^-5 (GDF 
10 -5) fc«fet;h7>X7t- 5 ^itmS^ (TG F — /J 2) ^(f^Zt^ 

i) ~vi> (d^iw^x-x) &mcx&mifcw%mifcLx o sm t®M$-&tzm 

15 test) £*i&o m§s^i4^<b(*}w$ij (&tz\zmmmj&^<Dftitmmit 
mm) $*t€>o ctuc^ru ^nsBicktu^ osM$w(riea> iv) ~vo om 

W 7 x —X0>ftt& £ -TfJlBO) v i ) <D%m 7 x — fc l^T $ -tffc t # 
1ftf)TBR3 1 -2^A,fliflJ$fflfla^0)^b^#(±}iP*J$tLi)„ z z>izmmte*a 
HI*. #mi^iR2[ciHaa>^i:<. TBR31-2$, MI5<D i) ~vi) om 

20 w^x-x^iii:TosM(7>#^Tt?ig^'r'5t. w-mwi~><DiHtmmitwffl-£ 

*i*©U:*tU &lz % i) ~iii) , iv) *J«J:tf 

v ) <D§£^7 x— XO)L^*l^— Otf)fgW7 x— X(C*JtNTO S MO#Sjt T 
BR3 1 -2^^^ < t^m^<D^b^#i*{£^i$^c<!:-t?&^ 0 

8 
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T*ansi5^^s}t-r€» h s ?>7>*sx-y<7'?o*m&<D®Mmnmm (tbr 

10 A) TBR*IBtt*-e*l6a>**J&*-efeW*1±'5IR»-, £Wii*It» L < f* 
JMKfcttSlfcMKD i) fg-filWI&Pg. ii) f&-5§WJ&l®, iii) !S=#i§WIS: 

15 b) t&mmm<i*irtifr<oftibMn&ttzmmzfem'ZfrEfr <**:(* 

fci±fflfl&©*Mb<J!>ffiii* l < itwmftm&lrf & % 

*-T. tt»J*H*-2 (BMP-2) , #^a?~4 (BMP-4) s 

*£^>m (osm) „ yp—x ■ f^7U>vi-v a > ■ ?t<7$— (G 

DF-5) fc«fct;h7^7t- 5>^mH^- (TGF-^2) fre>&&P«fc 

25 #3 cilery, «Ett1felia)^ttttlMlMl&Mt'«f^ffl«« «ky*#»icp«f 

9 
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zcD^stemmtf-mtaztitiits *<Dmz* iy-rtifr-m(Dfr&mmi-z> 

w-mmmfa. %&t&mi&w\zm.z>vkfox&%o l^o-c. #^b<z>mjt<!:(*, 
mtf* w-mffimfo&tzit&teffini&rfttm. m^its m^titz^miz^^v 
<< ^■h'Ozmwf&z.ttK. mmon&Txv&ftitmm&thmmiztt^tc 

15 ^<*:5^^Mb(D^iBii4(* s jifcwrztt, &mn.mmmtfw-m®imj&* mtesm 

mwizvt? % 2&±o>-y-<< v-hj^to^v b^m-t tuts ±n&Mtmf&<D'p 
&< t&3miz&m&mmm&ftft£-&zizttfx$s zi,x$$ft$i*xmz>ti 

.20 $>&iHtmf&<Ds #<mn<»§&&<Dmm&L<izmm<»m&&wwx$z>o cti 
commits *«flM£tMM£flre-**-<r bij-c>tf%&mi**ixi*uiWs 
« ss*t-ci*5 z <t jjiHs m<Di%mmmt*wmzffi-<Dt&mxi&m Ltz t 
^$^§#^b^g(o^<7>^jt^ l< it&ftitmm<D&mo>mmz&.<< s m 
mxz&mmizvim {*,L<izmm ^tzitmu (*,l<i*M'» Lmct 

25 ^sim-r^o cassi*, mu<Dfom<Dn&Tx°%tzt>z**i&ftimm<D§£m-£ 
tzit&itMf&<D&mz&<<s 'p&<t*,'i oo/ofemmtzitmuztixi^ztw 
»tu^ e z5LT*&pj§icj:*itf % i^tifrftmtottitmi&o&mmmtzim 
teams %mfc&uzm& %zttfx*$z>o ±u<biHmmomm<Dmmt$ £ xs& 

10 
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*mwxit. &mfe&mf&%±fRo>&oizmmT*%%2mj2k±<o-v->( hx-o 
hij^xomtLXs mmztizboxtzi^K (bmp-2) , 

1^0^-4 (BMP-4) . t>3Xf>M (OSM) „ yP-X-f-f7 
10 7 U»i->3 > • Z>tO^~ (GDF-5) fe«ki;h7^7t- 5>i§5t 
HT- (T G F — $ 2) % «iilf«Zt35^**. £fc. CtDJ:?^^*^ 
><D$a^t>-ar(D^J<i: LT(*. BMP-2tBMP-4, BMP-2 iOSM, 
BMP-2irTGF- i 82 > BMP-2iBMP-4iOSM % OSM-BMP 
-4. OSMtTGF-;82, OSMtGDF-5, OSMtGDF-5tBM 
15 P-4, OSMtGDF-5tTGF-j8 2tBMP-4, BMP-2tOSM 
t G D F - 5 t BM P - 4 <fctfBM P - 2 t O S Mi G D F - 5 t T G F - $ 

2tBMP-4^fif^ct^t§o fo%&m&&mffo iw&r&n 

it. BMP-ztosMt<Dmft'&t>-&&miz&y > ffi^uw-eo 

fi&fCBMP-2^fcl*OSM$aSffl-r§^. fc£l,M*BMP-2fccfctfOSM£ 

fr>-&&mizM-?&%kviz. t b r ^bbsi* £;&j#> <t -r <s> i&wajfe £ jg^-r a - 1 
25 <dv&&. **i£W£%a<Dmmekft&*<D-£&. $>z>wz&&Lxmi\z>zLttf 

11 
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J»*<D«©ffcffiai£l&*U hfc-f >*<j£*nS*i&o ffe^ % in vitro VIZ. 
15 in vitro fc<fctf ex vivo T?«ffl-r**£a>*"*-f h * ^ ><&{£fflfl:l;fcs 

a«*ft3e"r*ii*«ki^ 0 in vivo x*&m-t&m-&i*m.i%o. 1 n g / m i~2o 

n g/m I (Dffl»^fc^Z<t^-e^§ 0 tt** 3 3°C~3 7 0 CT?fe 

Us mum* wRAtfi»M>ei:^a>M3iio|Mi. mm. mm. «mk 
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MMft:£Mtt4c^li^M-&r« * tc temft-Sfr-tt &z£tj:< s ^falzmB 

a *7 h u '^x^tsiit utii, s a^- 

in vitro X 2m^±(0V-^C I* * *fcl*-fe»y H 

T-m^zm-sits mz^ mmz&m. mwa>x^^%mmo-mz^^xm^ 
->^$^t^^o ^.ta&x^u— ->^iz*5Lxr. ^f§Bji^a-9--r 

^ / Aitmm?&<Diz®3L^wmffltf®m&<*<7v—-><fx*£&o ^j: 

"So 

13 
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tzmmm®otefrizmmm&toizmmvffiMi& (spindie shape) &7jk-?mfo% 
meu ^<Dt&mmfom®frk>tetii Ltzm&mm^m^^w-mmmmz^mmz 

mM-t%Z*is>mm*i—ti (sm-MLCK) &tz\Za -75 T> (a- 
5 sm-Actin) ZtiHUTZtzlblz* S DStKUT^ 'J;U75 KWmm&lJjlCcfc oT 

>^U>±(Dsm-MLCKlc!t#Me<JlcSI*:-r^-^fitf* (Sigma ISL 
Monoclonal Anti-Myosin Light Chain Kinase* mouse I gG2b, clone K3 
6. Product No.M7905) &tz\Za sm-Act i n iz^mtfylz^mf -5 

10 — 2fcJ5t& (Sigma $S, Monoclonal Anti-or Smooth Muscle Actin, mouse I gG 
2 a isotype, clone 1A4, Product No. A 2-5 4 7) h&fettii~Z>tz 

horseradish peroxidase (HRP) X*WtffiLtz—&tfi#i (I CNi, Goat, 
anti-mouse I gG F (a b ' ) 2, I gG, P^N o. 5 5 5 5 3) 
-T^dirlCcfcor^Lfco 

15 (1-2) ^tf>r ^^3.4KDfflfl&^(D^I4iS^(Z>^^. jgjg 1 ^ g/ 

m i izmm^tzm&ma<5itzrnt£V' , ?i± (p n £»iu g&ft^o&j&Ai 
a*M-c5»nfttv &fe&£i$£L'j>iiMr& (pbs) $fflt>r^jtL 
tz 0 PBsiz&z>m$mmz&*5ftm. 3®fr-otzo (1-3) #-fk«ic 

O^T(*s #^BSlC[i7;U*'j7fN7.7 7^— tf (JJTFALP) tftt.mtomi&&. 
20 |C#£EU Sfcfct: KP**>7/*7-f ofc*;bi/^A#^ 

Z<!:jb^e>tLT^'S<D-e, iffl)ALP^ &^#<D=i *y -9- JSJSfCcfc or 
#-(bJSSfflJia$^I^Lfco C<DHRP^(D-^tn;{*(Z>^ffi(^b^7fe^aii5C^ (7 
7^>^AS!, ECL Plus 71^ yr-f >ytttt4rV hfCj:£<fb 

¥§£abZxm7 4)UJ* te&vOVk. xar-5) -e^ofco SrTALP&lzo 

LfciBfla^ PBsr-3 nm-r-D 3 bibb* Lfc«. 7 o %#x$ ^ -;ujtj&£ 
ffl^r. ?K±n oftmmwLxmfeL, ^xm^x3^m^Ltzmz s m. 

- 1 lC^Lf=ALPJK^^a*0L3 7°CTr4B#F B 1^ML7=o 
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31-1 ALPRfBJg 











0.05M MJX 

mmmm 

(pH8. 5) 


A&:0.2M HJX 


2. 42g*H@7K100ml 


A&50ml<i:Bi& 
19.2ml&il*nU 

So 


b^:o.2h mm 


mmm. n,itmi. w 

1. 68mi*g|®7kir*n 

lOOmli-T^o 




Sl©^7 AS-BI b V *i*J£5.0mg£-DMSO 
0.25mllc^-r o £;ft|c?$©7K£25ml»U 0.05M X 
IS®^®^ (PB8.5) 25n>l£]to;lTigfnU -O^&fc^r- 



m ili^fflNo. i 3 1-09665) £&ttiu ISlcs^FIMLtti 

L^-f *y ->a.Jg|C#^ Lfc$fflfl&£ PBS t*3^0 3 Oft* Lfc 
^@^2lHl^;tL/=o 5%W»«R»J**a»lL, #B<DlW1*3fcT;e*;U$>'*A 
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si si is m 








**mwti- h u t> A5g*^g*iooniiir^N-r 0 




^vxt ho-hO.lg ooi^iax a&r 



(1-4) WJ^«fCOl>TI±, 3 5mm^7Xf'^f^ «f S/alCftS Lfc 
$BlBamHO^^I^^^e<I(c^ (cobblestone) tf<&M£^-r*ffljjS£tS§f 
U 1,1' -S^^f^^-S, 3, 3' -=r Y=7^=f-M> KA-M?*>7=. 
5 ^PU— h^T-tr^MS^Jt'jTK^P^-r > (D i I-Ao-LDL: 

iffiNo. L-3484, Molecular Probes §!i. USA) <J!)8ty i^ittBf 

^Cl^aiCIJRL^orftr. Mlft&JflnM 0/(g/ml [ZpMLfcD i I - A 
c-LDL£SflOL4H#IBU 3 3°C-C?Jg#Lfco P B S ICT 5 #M 3 m&tlfr-?Z> 
10 ZirlZcfcoT^y^'fe^ofcD i I-Ac-LDLfH^ 3%7t;UA7^ 
7*fc: K»JS£*iDU 2 0#|HJM(::imLTBJtLfc. ^®7K-e^Lfc^ 

d-5) iBi»aiaaicot^-ctt, t^Lf=^Basao)^^icM^^w^flij» 

1 5 zl 4»<z>JMS££|&* Lf -r <;/ i/iJlf^#^ LfdlfflflS£ pbst-3 #RU-f o 3 @& 
JtLfc^. 3%(D^U-7'J 1 o#Msar=t*«LTBJgu Sfc 

;uuy K-eifefeLfco $e>l=6 0%-rv^p/V-;u$^oTi»P B ^ULf=^ 
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(1-6) mteOm&l^^tlts LfclftlZ, 1ml(7)EDT 

A ■ h'J (O. 02gEDTA ■ 3Na/1 OOml fl)PBSi§^ 

5 0.002gh'J^»/10Om!©PBS^) £jgsjjn Ufflfl££2fc;$ L*=„ 

R I T Ctpil!l5 m I Omm^7^f i/:i(^$s2lQ L, fc^s/hO) 
10 fflLA*lT*&l^J^Ifco7ii|fflJj&£ 1 Om \ m>XWlZ&L. : £<D : fe}&^G>WtfoWL& 
6 Omrrrx-f y>a.afcy<7>»l=SI3tL7S:o UmWiOmm^ )^ O \d)V*r)^ 

m^(DWm (packed cell volume; PCV) (DM^lz-Dl^Xlt. ±m<D£?lz 

15 U y hiS2t© (1 ^ ; EU = 1 // 1 . ±^fl 1 0# 1 ) [C, ^(D^^m I £»] 
L, 1 00 0 r p ml? 3 U 3TF Lfcfflfl&<D#a£l**£ l J * flBI&ft 

i o 5 -l@^fey^a$;I'J^Lfco ttfflLfciiii>*l*0fi:x« m) i, CF7 

(2) -.mffeotsm 

20 ( 2 - 1 ) Jt^J^H 

TI5^- 3 2%FBS<Z)RITC80-7 J£±fe (JsJ.T. R I T Cigiife) 

n>^;ux>h^ (8 0%*D£a>=J>7JUx> H) Lfc ±&S?££I& 

5feLfe^lC. 1 m I ©EDTA • HJ (O. O 2 gEDTA ■ 3N a 

25 /1 0 0ml(DPBS^ O. 002g h'J^»/1 OOm I fl)PBS!§ 
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I0I1I&£££1 . 2 x 1 O0D4i/m I l:litfc 0 Z 0>mm&T&7& 4 . 0ml$6 
S-3 RITC80-7lfi 





1000ml 


« m 




0.3g 




mmwt-t- b v v m®®.) 


1.4g 


m*nm mm 


HEPS 


3.3g 


No. B-3375 


R I TC8 0-7 


9.83g 


&mn=¥-cmi*o. 99-591-ps 




1ml 


IT0HAH FOODS INC. 


(lOmg/nil) 




No. 30601293 


rh EGF(10#g/ml) 


lol 


RSD. No. 236-EG-200 


-TV'/a'J >(lmg/ml) 


1ml 


Shimizu Seiyaku Co. Ltd. 
Batch No. DC18B 


,FBS(-5 «>ll&ffmi») 


20ml 


Gibco. BEL. lot No. A0247611 
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mmmm 








BHP-2 


10//g/ml 


8#1 


(20ng/ml) 


BSD®! 


OSH 


25#g/ml 


l.Gfitl 


(lOng/ml) 


m± 


GDF-5 


50#g/ml 


0.8#1 


(lOng/ml) 


m± 


TGF-02 


l//g/ml 


20 #1 


(5ng/ml) 


m± 


BMP-4 


10/fg/ml 


8#1 


(20ng/ml) 


m± 



w-mmz-Di^xit. mmm^izm^xmmm (sp indie shape) ^^-r^fflfla^ 

(3.8mm 2 ) <&$fflJ&iiaE£l!l5£ U ^<D¥^Hi^tof=o 

(2-2) 0J1~12 (0y 1 ~5(i###J) % fcjxtfittfcfljl ~2IZ<$fflLfc: 

mtLtzmm&&mf&TBR3 1 -2f*JiiJiia>^itS:m3*fcr*4icisa$tt 

10 fctfcy 1 9 9 smzm&zti, mm&.Tf^mfe^(DMtffizm-?z>ztrf7r;z 
titzo *mwmz>izmwtT%z<Dm- 5 iz^ ufc a? -m e Mj&ib&ffiitjfiL?mft 
a^iwi&flFMi (1 oo/ofbs) &m^xi%m2kft%mmizw%.L, mm-&.xs^ 

SCt^bAMa (^1 afcJ:^-6#M) N $ Z*l *>0 ft ib<D 
15 fctJfom*fcliigjtJgjfiUfO. 7%FBS0R I T C^t^ h *J -f >HtlC £ o 

r^^fc^^^ct^-e^^fe^^^ufc (#iji~5) „ vmmm 

fe<D#it^—t>—V$>&a-7?^y<Dmm (a-6fccfctKll4 (a) #Kg) £ 

mmmm^<Dftit<D^mt^-r^ ?iz mi ~ 5) . $j 1 <z>o s Mi*¥»jBatx 

flia&$fflfla^a>^-fb^*lC mUT Ztt. 0l]2(DBMP-2;Rtf0IJ3<DBMP-4l;j: 

20 5F;ti5s &mmmf&^<DftitzmziB:mir& 0 m*oGDF-s\*^m 
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m^<DMt&mm-?z>i>K Ktt^oMMbanwiu mzmsorGF-p 2itw- 





Sins/ s U Q 

TklOOOnl 




rat**** hj * ^ 


2.2 g 




o— MEM 


10.1 g 




(lOOmM) 


0. 25 ml 


No.H-6250 


FBS (•> ->B§ff Ifilft) 


1. 00 ml 


Gibco. BRL lot No.A0247611 



m.- 6 ibhbwmbis tbb 31-2 o^-mm. w&.vmmmfo^<z>ftft*~&. 
k-tim ymv&m (bitc 80-7. n°c^ 2 5 sua) 





011 


092 




WA 






OSH 
(lOng/ml) 
* 


BHP-2 
(20ng/ml) 


BBP-4 
(20ng/nl) 


GDF-5 
ClOOng/ml) 


TGF-02 
(lOng/ml) 


( a -am- Ac tin) 




+ + + 


+ + + 


± 


+ +++ 


+ + 


** 


0 


413 


6S9 


117 


0 
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5 IB-^:H4 (a) lcj;<5, spflMSa^MtT— rt— a?-sm-Act in <D§£%t&ib¥§£ 

^tiz^^x^iHLtzt^(D^m<omm^-r 0 ++++ :frtey&<§&m. + 
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5 wiz^bLfcama-e^wfii^ft^Lfc**. lilt • 4Mt> RTtrefoSc 

(2-3) z;K£<D^Mbfr]^tem^ifllcl^ h*-r>li^#^fcto>-efcS^ 

Ztl^«feoT ; t^Mb<D*IJW<Rrtl'efcSo Z CD Z<t [COUNT. TBR31-2t 

t b r 1 o — 1 m&miz&wify\zft'<& < > 

10 (2-3-1) WTICTBR3 1 - 2(D^WKP§^IU 2 IC^^-C^f ho 
PtflcAoTl*&l*IIIMB. 

15 (DH5i^i^l:4 s of;iliSo 

i*5S^SBtf*#fctMWII£l 0 0i:LfcB#[c. «<D^Jg^6 0%ICBL^S 

20 $3£W&fif&tt) : ^lfeii5iWlc;S^lcii5ILri>-5 6 Oo/ozi>^;ux> h« 
flB©fflII&J&*&i*fcj&<fc*yoofc«& 1 0 0zi>7;i/X> htUilcftfroT l^3$ffl 

Xfezzctltfcommmi T*7KLtztteVX*ib%tf. ¥;f&ii«t#lb$Hfl£(D 
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mymu , z<Dwm®mizwz3mm®vi&mi<km<D : 7*>s ^znAfm^mo 

&to<DH\z£3.7LZ>tz\1~<*%Z>M (fiJ8<!:1 2) 0 LfrL&tfSK 111*^^3 

mmmmmsuDrnxmmtoiz osm s <t , ¥»tt#<b*<«f=4iji 

■ttim^a>*Mb*«^**i**« («i6) . zo>m%mmi*m3mmmm®.tfM 
4mmmsm&&&<-?'<x<Dmmmm-emfflz*i& W7+ 9^12) „ 

mBfimm^oftittftemztiz («io, id. 

mx-tzf&mLtzmffiT:&z.i) cat 4 ammo . mmmfo^o#immzmm& 

HS-eecy (^i-3^wisp§) > fliMHa^^biiEjittiiJii^ih-r^iifr 
<D«»LfciiiiafciPi^-3o&-saii»-cjBz* (m3mm®m'ikm~m4§&mmm 
mm) o 7 (*fc(*BB4 (b> ) &&mt**itzi\ 
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*-7 mmZk&Ml& TBR31-2 (D¥-ffiffiX.V t mB^V>ft<blz:R&-f 
OSM <D$}M (RITC80-7, 37°C, 24 0 |HJ) 







pg£ OSM^S( ) 






l 


Sg2 




f&3 


3?4 


^4 






W 6 














+ + + 

+ 
+ + 
+ + 
+ + 

+ 


0 * 
8 


m 7 

M 8 
M 9 
09 10 
0U n 

m 12 


























2 














1 2 














1 9 
3 0 


























5 


tbg?#tj 2 














+ + 


1 6 



IB^-:^4 (b) *F»ffia>#fl:^— rt-c*-sm-Actin(DSg^£<b^fg3fc 

15 + : WbfrftfZm* ~ : ± < £§3! LTL^l^o 

(2-3-2) glJ<D«t*-efc&T BR 1 O - 1 &miZi£<<& 0 #J 1 3-24 
20 (#IJ 1 3 ~ 1 7 l*#%0»J) . &&lfltm.m 2 IC^ffl Lfc:£Mb LfcF B m^$IBflST 

br i o- 1 [*M^<7>l^I^^3^fel*4lci^m$^rl^^tfcy(7>^ ^ <D•efe 

y, ^flS^fla^^^b-r-SCt^^^fc (FEBS Letters 48 1 : 1 93- 
196. 2000) o ^^B^Ii^ta-SI^^-Taf-MEMlgifeirigt^Jt 
aiJt<©^i/|!&ffjfilM (1 0%FBS) £m^i&«^#£gMiffllrflf3SU 

25 «(D($^fc#^b$fflBSsi;F«gMBa(c^<b-r -5 c <t £ mtti u 3 oamsEMfctf 

80m) o $ P>(CCtie>(D^Mb<DJt^^. lPlfil»*fc[*ig;BJgjfiljtO. 7%FB 
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m-8 Mft$ttin!& tbr 10-1 <D^.mm, *"N<z>$MfcrcR«-r 

•y-t b-tJ-f >m®&W (8ITC 80-7. 37°Cs 14BR3) 



9t\m 


^1 1 3 


mi 4 


mi 5 


mi 6 


mi 7 


Jt^J3 


OSM 
(lOng/ml) 
* 


BMP-2 
(20ng/ml) 


BMP-4 
(20ng/ml) 


GDF-5 
(lOOng/ml) 


TGF- $ 2 
(lOng/ml) 


(sm-HLCK) 




+ + 


+ + 


+ + 




± 


#tt(AlP ig 


10 


0 


2 


9 


0 


0 



1B-^:HI5 (a) lZ&%> > W-Mffl>i<0ftit~?—J3 — sm-M L C KOfSMltik^rfS 

-f#:fc>*>. ¥»S&fflI&<D*Mb-7— 5 4f^e^iJ 
t#M^^Mba>$gmA^-r<J: ; 5[- 3~1 7 ; S-8&J:tf!Il5 

(a) . ^^<7)2F,m^<7)^Mb(*OSM<i: TG F-j8 2IO:otlS$ 

10 LfrU BMP-2. BMP-4MGDF-5#STt*lt ¥»S5^0 

15 *><fo3o 

tbr 1 o- 1 &<DMx*it. mmnm^<Dn^mmitm3iz^k-rta^. 
4^owLmzfttf&z.tt>^m.x&z><> wt, #£w*bc:oi^t commit, tb 
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m 18-24 <Tis^-9*sJ:tfii]5 (b) mm) ic^-r<fedi=. tbri 

1 9) o 



^- 9 HB£$ttl!lll& TBR 10-1 <D¥-Mffi<D4HbK%[.l2ir BMP-2 <£>3frJil 
(KITC 80-7. 33t\ 15 BIS) 





9&smtwp-2!m (-) 


# n m 


ffsi 


^2 


S&3 
ffiJJH 


S&3 


JM 




(sm-MLCK) 


m is 
m 19 

0] 20 

m 21 

0>J 22 
M 23 
m 24 














+ + + 
+ 

+ + 
+ + 

+ + | 
+ + 
+ + 




















































± 















10 fB#:H5 (b) lz&& % W-mi&Oftit-?— a-sm-Actin 0>&SI£<(b^#S 

15 M (#J6~1 2) (C^-r<J:3lC. MfiOHII^'f ^P^x^if^ffltNT 
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10 #J2 5 : $ffljJSt*TBR5 2 jb<^fitt£^& C <t 0>fiili& 

( i ) xmrnrnvitrnfateT b r 5 2 (±&(Dftmtxffi3 a3<fcou#Rn„ ) 





TklOOOml 


ffi % 




2.2 g 




a —MEM 


10.1 g 




(lOOmM) 


0.25 ml 


is?-?. No.M-6250 


FBS v/Jtetfifttfit) 


1. 00 ml 


Gibco, BEL lot No. A0247611 



15 ( 2) T B R 5 2 Oftitlfe 

\>xT\zmm?&^**$>?nvT-4><?fe (wb) % &&m&mt$&if®.m. 

^tKU^^— tz5I$£J5J& (RT-PCR) &££<BP^&<0^£fr1±l::<fco 
TI^I^Lfco (2-1) WWCOl^li, 3 5mm^7Xf'^f^; 
i/zLjc^Lt=m»®0^^lcii#ii^Mlcm^T^M^ (spindle shape) 

mz<&mmzmm.-?z>s* f s>mm :S (--t— -tf (sm— mlck) &&>m-r&tzish 
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7)\,±0)M&n : £*>Zn'>l~&&l' (WB&) , >3fU>±(Dsm-MLC 
Klc^MWlcJKCS^-^)— &#t4* (Sigma S!L Monoclonal Anti-Myosin Light 
Chain Kinase, mouse IgG2b. clone K3 6, Product No.M7905) 
5 t^fr%&mir&tc!lb07k—*=?7yis3.-'<)U**-*/?—'& (HRP) 7*«Htt 
Lf=— Sfcifci* (I CNgL Goat, anti-mouse IgGF(ab)2, IgG, * 
^pyNo.55553) ^^ffl-T-SCirfZcfcoTP^LtCo 
(2-2) #*&®5$fflflaiCOlNTfis 3 5mm^7Xf^f^ y S/ZLKUftSLft: 

mffcmm<Dtefri~m.mm¥toiz.&mvffiw (myotube) t»u frofltau&a*tit€ 

I (skeletal Myosin Heavy Chain II, fast) £S DS7K'J7<7 U;U7 5 K^f;U 

«»a»i=j:-3r«ejt*»«iu, «isR3:f-»m*i i ic^mfticjKis-f 3- 

&tr£ft Monoclonal Ant i -Ske I eta I Myosin (fast) (Sigma M> mouse I g G, 
15 clone MY32, M427 6) £ -€-;h,£& ttJ-f X7T*r>a " 

*4r*>4r— tf (HRP) ^«»Ufcft^**<&— aWfti* (I CN»L Goat, 
anti-mouse IgG F (ab) 2, IgG, No. 55553) &QJftt%Z.b. 
iZcfcoTRISiLTJ:. t&^x-r ^»>itp<D«BBa^<Dll^(*^^a>I^S^, ;BJt1 
g/m l [cfjggiLfcffefe&a^b^Pee^A (P l ) £»1U §fcfe&£(D£ 

20 jSM^Siresa-MfTiv *fe*tl»*Ly>ll«J* (pbs) ^jBi^-csfeit 

Lfco PBS(CcJ;&Sfe^Jll*3-*5#[ltk 3@^ofco 

Po I y-L lysine a— £f^X (4925-040. tef^y^X, 

25 mm) ±!=JMlLfc*IIMIH*U>iMi«5* (PBS) $Jllvcft*U 2. 
5%/^77tM7^ft 1.5m I Ji!l\ 4°CT-ei 5#|HJBJi Lfc„ P 
BSIz<fcoT5$MHL 3|SI2fe»Lfclfe. 0.1% Triton X-100^1.5 
ml(DPBS», lSTT*3»FI©^?LS!lt^ofco PBSfffll\ 5# 

t 
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F B l3|U^Lfc^, 5%X^rA5;U££-£t?PBS (&T 5 5 M - P 
BStlSf) 1.5ml^JniU 4°CT^3 OflflMttSLfco -ti£0>$£S$5Si# 
^I?ti/>lil I ic^mMI-JSJ^-r^tai* Monoclonal Anti-Skeletal 
Myosin (fast) (Sigma §!L mouse I g G 1 , clone MY 3 2, Product No. 
5 M4 2 7 6) $5%X+A5;i/^-PBSt*1 : 5 0lC#$?L. 

£ LTffl^fco ft<D3 O ftfflmmT-m^tz 5 %**>SJV<7 -PBS 1.5ml 

£zo>-&in;&i . 5 m i icg&u 4°cT-e^i 4^(HJEJC*-frfc 0 

PBS^fflL\ 5fl»IW3EI3fe#Lfc. Z^ft:^ L tli 5 5^^ - P B 
S£ffll^T, Fluorescein Isothiocyanate (F I TC) ^i&c&triT^Xiate 
10 (Sigma $L Goat, anti-mouse I gG-Fab, F87 1 1) £ 1 : 2 O OlC 
#^?Lfco C(DZl^tn;<*1 . 5m I 4°CTT* 3 0#|Hl 

PBS$fflL>r5^3tH)j5fe;tLfc^s £$eL VECTASHIELD (H-1 OOO. 
Vector Laboratories, Burlingame, USA) ^li^^-X^-f F#?Z>±lz"*'5 

15 £«BLfco 

(2-3) ik®5MKOl^TI±s 3 5mm^7X^'y^f^'r>alCl$lLfc 
$fflfl&*a<O^^I-Si^^6*Jlcm^r^l#^ (rod shape) (Z>ff£S£*rU 

T?fl£l\ 'M#mM^=i^^>4 3Sefi<D^^ISLfco fc*=U -Jfctt 
20 ft;tLttta*^> 43 (Chemicon SSL No. MAB3068) £ftfflU 
LTI*tfr*»5X<D=afctai* (I CNl, Goat, anti-mouse I gG F 
(ab') 2, 1gG No. 55553) &&mLtz 0 tS R T - P C R&lC 
JcoTN k x 2. 5ifi?, of S*-»MHIfis ; 3Fa>»a*aB-r*c:i:-cn36 

25 -e-(D#IHJ*RT-PCR4ry h (GibcoBRL Sk KiPp No. 1 1 904-0 1 
8) |:i#(D7^a7;HC^ofc, ^ V ^ zL^pO^m^U^^T V ^ 

z.m~ttm Lfcawa* p b s -e 3 m2tfr l*= 0 z<Dm& Ltzm^omR n a £ s 

RNAtttbi^m Isogen (=.^/-K>v->iS) Gmi^tcttisT^MlfT-V 
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> • 7JLS—JI, • ^aP7^-;UA^IzJ;oTlHliJXLfco 3fclvr?|5]jRLfc2. 5 // 

gCD I ^l/RNA^RT-PCR + >v \*f&tt<7)-?=. jxTJMZffctV Oligo ( d 

T) 5ifZ<fcoTc DN A^^L. D E P 1 O j§fcpg Lfco C0>cDN 

A 1 // I LT1 Of&P C R!fi©j^ 1 /l U 25mMMgC12 1 fl 

5 U 8mM dNTP 0.5// K 7*— K^^T— (Forward Primer) 
(10pmo I/// I) 0.5// I, X (Reverse Primer) 

(1 O pmo I /// I ) 0.5// I „ Ampl iTaq Gold DNA Polymerase (7^-f 
K/Wt^fAXi?^/^, II) O. 1 // I , D E P C7K5. 4 // I <0± 
110// I ©J5f5^$iHmL3tfe : f-«>lii|'lJ5f5: (PCR) £*Tofc 0 PCRIi 
10 GenAmp 9 7 00f-7W^7 7- (T^-f K/Kt'>^f AXi?t/^X 
3UR) 9 5°C5#<D&1tM£;U&(*3 0@t4^#tteC6ofco 

2%T^P-xy/Hc^imv-*-<!:^lz«m^l!jL. PCRlMU 

15 

ifife-?- Forward Primer Reverse Primer 

Nkx 2. 5 CCGCCGCCTCCGCCAACAGCAACT" GGGTGGGTGGGCGACGGCAAGACA 2 ' 

a 5tv>ll GGAAGAGTGAGCGGCGCATCAAGG 3) CTGCTGGAGAGGTTATTCCTCG 4) 
1) m&m^- : 1 . 2) lB5iJ#-^ : 2. 3) IE9»J#^ : 3. 4) IB$IJ§-S§- : 4 
20 (2-4) rtJMJ&ICOlNTI*. 3 5mm^7Xf <^f>f ^valClggLfc 
«BMS(D3&:^lzHfKtt¥fi(|l=»[S (cobblestone) ttafim$?F-f «M3$«& 
U 1,1' -v^-^^^ri/^— 3, 3, 3' -t" S^* ^;U>f > K*;M*S/7=. 

□ U— hH^T-b^^MbiSSgJt'JTK^PT-'fXD i I - A c-LD 
L :in D n No. L-3484, Molecular Probes i5L USA) <DI»y&^tl£5i 

m+te^&oizmw^Tmx* iM^tM o// g /m i ichml/cd i i 

-Ac-LDL$SSAnL4B#F B 1, 3 3°C-eJ&#Lf=o P B S IZX 5 flf B 1 3 02fc# 

■t&ZtlZ&^TWO&mtilfr'otzD i I-Ac-LDL^HI, 3%:?:j-/l/A 
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7Jl/ft KM^SftiL. zottlMaicJMKLTHfcLfc. ^@7Kr^;tLf= 

(2-5) mmm^^xit. ^mLtzmf^mm<r>tji^izm.Wi^m\zmm 
15 8 o-7J§ife[^*nLTs #-b->r h*^><D^jra^im$«ilSLt=o 



RITC80-7^i 



1 


TKlOOOml 


m # 




0.3 g 


wtmmmm 


*K»^-hu^A (mm 


i:4 g 




HEPS 


3.3 g 


*/?•*. No. H-3375 


P I TC80-7 


9.83 g 


y ^5 xno. 


>X7 x. 'J >(10mg/ml) 


1 ml 


IT0HAM FOODS INC. 
No. 30601293 


r hEGF(10#g/ml) 


1 ml 


BSD No. 236-EG-200 


-f l/3/»U >Qmg/ml) 


1 ml 


Shimizu Seiyaku Co. Ltd. 
Batch No. DC18B 


FBS C^->HfiflFJfll») 


20 ml 


Gibco, BRL lot No. A0247611 
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Fig. 3 
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